Objective: to report two benign liver lesions treatment under minilaparoscopic-assisted transvaginal approach.
INTRODUCTION
Since the early decades of the past century, the vagina has been utilized as a natural orifice to entry in the abdominal cavity to facilitate diagnostic endoscopy procedures (1) .
The application of endoscopic surgical operation by transvaginal approach was first carried out by Tsin et al. (2, 3) , naming operative culdolaparoscopy and then, changed a few year later to MANOS (minilaparoscopicassisted natural orifice surgery), a broaden terminology which may also be applied to the other natural orifices (4) .
In March of 2007, flexible endoscopes were incorporated into this type of surgery when Zorrón et al. (5) used this approach in Brazil to execute first transvaginal cholecystectomy (NOTES) in humans. In December of the same year, also using flexible instruments and assisted by minilaparoscopy, Noguera et al. (6) reported being successfully carried out the resection of a small benign liver tumor, demonstrating the possibility of performing operations in the upper abdomen, even more complex than cholecystectomy with a high level of safety and with minimal invasivity.
Endoscopic surgery by transvaginal approach was first carried out in Cuba a the 11 th of March, 2008 applied to a series of cholecystectomies performed in the Universitary Hospital Abel Santamaria Cuadrado located in the province of Pinar del Río (7) .
The objectives of our report is to present the cases of two patients suffering for benign liver lesions operated by means of minilaparoscpic-assisted transvaginal approach using rigid instruments.
PATIENTS AND METHODS

Patient 1
Forty-four years old female with past history of good health, presented a clinical picture of low intensity epigastric pain which lasted 18 days of duration without associated symptoms. The family doctor prescribe an abdominal ultrasound (Fig. 1A) which revealed the entire of well defined hypoechoic tumor, which slightly elevated the Glisson's capsule, with a antero-posterior diameter of 1,2 cm situated in anterior face of the left hepatic lobe (Couinaud's hepatic segmentation). The hematological test result entire normal with the exception of erythrosedimentation into which was somewhat accelerated with a value of 45 mm/L. The hepatic function test as well as the upper gastrointestinal tract and colon endoscopies showed no pathologies. The helicoidal computarized axial tomography results were dubious towards the etiology of the lesion. A cytological study was carried out aid on a biopsy taken using a fine needle, informed the presence of a chronic inflammatory lesion, ruling out the possibility of malignancy. The pathologist advice takes a large sample for a more precise diagnosis of the cause.
Because it's small size and superficial locations it was decided the total extirpation while revising the rest of the liver and abdomen cavity.
It was proposed to the patient to carry out the procedure by conventional laparoscopic surgery or by minilaparoscopic-assisted transvaginal approach. The details of both procedures were fully explained and the patient chose undergo the later.
Under authorization from the hospital ethics committee and the patient's informed consent the procedure was performed on the 19 th of March, 2009. A single yellow color tumor was found situated near the hepatic union of the II and III subsegments, significantly elevating the Glisson´s capsule (Fig. 1B) , which was totally enucleated (Fig. 1 C-I) .
The final histology results revealed an inflammatory pseudotumor of the liver, xanthogranuloma variety.
Patient 2
Forty-five year old female, presented with discomfort and pain in the right lumbar region which she had been suffering from for 2 months. She refers that in recent weeks the pain has prevented her to carry out her daily activities. An abdominal ultrasound revealed a simple hepatic cyst of about 8 cm in diameter located in the subsegment VI of the liver, which was later confirmed by CT-scan ( Fig.  2A) . There was no family history of polycystic disease. The patient rejected percutaneous treatment, so it was suggested to the patient that the intervention could be done by conventional laparoscopic surgery or by minilaparoscopicassisted surgery by transvaginal approach. Risks and benefits of both procedures were fully explained to the patient and she elected the later. Again under authorization of the hospital's Ethics Committee and the patient's informed consent, the procedure was performed on the 21 st of May, 2009 by means of unroofing the cyst (Fig. 2 B-I) .
The pathology report confirmed the diagnosis of a simple hepatic cyst.
Surgical procedures
In both patients the procedure was conducted under endotracheal general anesthesia, 2 g of intravenous cefazolin were in concurrence with the department's protocol as a standard dosage of prophylactic antibiotics. A modified lythotomy position was placed, as well as antisepsis measures of the abdomen wall, vagina, perineal region and the proximal third of the thighs were performed with iodopovidona 10%, urine was removed with urinary catheter. A neumoperitoneum was created using a Veres needle at 15 mmHg of pressure. A 5 mm trocar was introduced in the internal inferior border of the navel, through which a 5 mm Ø 45°laparoscope (Olympus) was introduced.
Under laparoscopic monitoring an 11 mm Ø trocar (Karl Storz) was introduced through the vaginal cul-desac into the peritoneal cavity, through which the extraction bag was introduced and later a 10 mm Ø, 43 cm long and 30°telescope (Karl Storz 26003 BEA) (Figs. 3A and 3B). In patient 1, was using same orifice for introduced adjacent 11 mm trocar, a 5 mm Ø 43 cm long dissector (Karl Storz 33427 MN). In patient 2, a second trocar (5 mm Ø) was introduced parallel to the first for easier and usage of different additional instruments (Fig. 3C) .
In both patients a 3 mm Ø minitrocar was introduced through the abdominal wall in the closest possible site to the lesion: epigastrium in patient 1 and for the right hypocondryum in patient 2 (Figs. 1C and 2D).
In the patient with the hepatic cyst a straight-needle suture was also introduce into the abdomen percutaneously to pierce the cyst wall and exteriorize it by the nearest entry, towards the traction function (Figs. 2C and 2D) .
In both patients the specimens were extracted in extraction bag through the vagina (Fig. 3D) .
The incision of the posterior cul-de-sac was closed using chromated catgut sutures.
Fentanil, a short-term analgesic was used during the procedure. The operation times, analgesics require and postoperatory complications were all considered and evaluated.
RESULTS
Surgery was performed on the two patients diagnosed with benign liver lesions. The first patient had a diagnosis of an inflammatory pseudotumor, the second with a very symptomatic simple cyst. The operating room times were 51 and 73 min respectively.
In recovery on the anesthesia ward only the patient operated for the simple cyst required analgesic, a single intramuscular dose of dipirona 600 mg due to complaints of pain in the right hypochondrium.
By the next morning neither patient complaints of pain. An abdominal ultrasound was performed on both patient and no presence of fluid in the peritoneal cavity was detected. Both patients were discharged from the hospital just before completing 24 hours after their respective operations. A summary of each procedure was given to each patient to be submitted to their respective family physicians. Both were evaluated by the surgical staff weakly for the first month following their operation and once every trimester afterwards. Six months after their procedures neither present any complications or recidive of the lesions.
DISCUSSION
The advent of laparoscopic surgery demonstrated that the size of the incision had implications in the evolution and postoperative of the patients (8,9) however; the application of minimally invasive techniques in the hepatic surgery, which were traditionally characterized by its larger incisions (10, 11) , have had a very slow development. This can be attributed to multiple factors (12) : the complexity of surgery on this particular organ, the possibility of causing an embolism of insufflated gas and the lack of laparoscopic surgical training in surgeons who have dedicated themselves to this field.
The first laparoscopic removal of hepatic tissue was performed by Gager et al. (13) in 1992; since which, numerous articles have been published concerning procedures which applied minimum access techniques in benign and malignant pathologies of the organ (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) . However, the majority of the procedures have been limited to lesions located in peripheral segments, major hepatic resections being less frequent. Despite recent proposals of new surgical techniques which seemingly simplify some of the removal procedures (23) (24) (25) (26) , and the optimistic articles recently published (27, 28) , hepatic resections by laparoscopic surgery have yet to become fully standardized. Surgery through natural orifices is currently under investigation, there are multiple clinical and technological barriers which impede further progress (29) . Furthermore, there is no ideal natural orifice for carrying out surgical interventions within the abdominal cavity; each presents advantages and disadvantages with respect to the others (30) . Transvaginal and transgatric approach has been the most studied in animal and human (31) .
The peroral transgastric method has proven advantageous in the draining of pseudocysts, abscesses and pancreatic necrosectomies (9) , this method has also been applied to surgical interventions in the abdominal cavity.
But the experience reached in last years with recent endoscopes, show that even it is necessary the aid at least of one miniport located in abdominal wall to carry out in a minor time and security (32) . This could be one of the most promising methods in the future; however, its success depends on additional factors including: the control of contamination and the creation of flexible endoscopes or multi-channel transporters that facilitate safe entry into the peritoneal cavity, such equipment would enable the execution of efficient surgical interventions and guarantee a hermetic seal (31, 33, 34) . The application of the robotic technology and computer science could be important elements to be achieved (35, 36) .
Actually, only the vagina has proved to be the most adequate natural orifice for surgical interventions in the peritoneal cavity (37) . This route has a less dependence of the technology. Its closure is performed manually, which has proven to be simple, safe, and with minimal complications (4, 38) . The elasticity of the vaginal walls also presents an additional advantage in that it allows for remove of larger specimens than those extracted in traditional laparoscopic surgery (39) , its greatest disadvantage is that only half of the population could potentially benefit from this method. In 2002, it was reported in medical literature (40) that it was possible to explore the abdomen and detect incidental lesions of the liver through the vagina. However, it was not until the 2007 that the first removal of a hepatic tumor by means of the vagina was performed by Noguera et al. (6) in Palma de Mallorca, Spain. Noguera and his team used a hybrid technique, introducing a flexible endoscope into the vagina with the assistance of two mini ports located in the abdominal wall: an umbilical port 5 mm Ø and a mini port measuring 3 mm Ø near to the lesion (right hypochondrium) to facilitate the dissection maneuvers.
We situated the same amount of ports in our two patients as the medical team did in Palma de Mallorca. The difference was that through the vagina we used a rigid telescope and an additional port for the passing of the 5 mm Ø work instruments.
In patient 1, the lesion was situated at a greater distance from the vaginal (anterior face of the left lobe of the liver, near to the union of sub segments 2 and 3), in spite of that distance, it was still possible to adequately observe the entire procedure using a 30°endoscope, although we believe that had a 45°telescope been used it would have made the working conditions even more comfortable.
Due to the lesion's small size, its spherical form, its firm consistency and its superficial location elevating the Glisson's capsule, it was easily enucleated merely requiring monopolar electro coagulation. We decided enucleation without an oncological safety margin after being informed by the pathologist that the lesion was not malignant. The instruments utilized for the procedure were an electro coagulation hook, roticular scissors (introduced through the umbilical port), and a 43 cm long dissector (introduced through the vaginal port).
The pathology report indicated that there was an inflammatory pseudo tumor of the liver. These tumors actually fall under the category of myofibroblastic inflammatory tumors (41) which are very rare benign lesions of unknown etiology (42, 43) whose diameter may measure up to 25 cm (42) . The majority of the reported cases had been diagnosed after surgical intervention (44) which also happened in our case. This can be attributed to the factors which complicate diagnosis (41); its clinical and radiological manifestations can simulate primitive malignant tumor, metastatic tumors, or hepatic abscesses. Furthermore, sometime the condition is seldom considered because its incidence is so rare.
The fine needle cytological biopsy has proven to be an ineffective means of achieving a precise diagnosis in these tumors (41, 45) which was the case in our patient; however, it generally enables us to differentiate them from malignant processes (46) which we were able to prove. Seki et al. (47) published the first and only know case of a resection, by means of traditional laparoscopic surgery, of a small tumor (10 mm diameter similar to our patients 12 mm tumor) which had been mistaken for a hepatic carcinoma. After the resection the specimen was extracted by amplifying the entry incision of one of the trocars located in the abdominal wall. In our case the pseudo tumor was extracted by way of the vagina, and the ports of the abdominal walls were of smaller diameter.
In recent years there has been an increase in the reports of pseudo inflammatory tumors of the liver with spontaneous regression (48) as well as the recommendations for conservative treatments (49) with antibiotics, anti-inflammatory non steroid drugs and steroid), both of which being dependant on the ability to employ the correct diagnostic procedures beforehand.
In patient 2, the hepatic cyst was located in a region not easily accessed -the posterior external face of the right lobe of the liver (subsegment VI)-, which necessitated the retraction of the organ in order to expose the entire surface of the cyst, this was achieved using a suture thread introduced into the abdomen through the percutaneous route, by penetrating the cystic wall and exiting in close proximity to the point of entry we were able to exercise traction against it, achieving a rein function. Once the procedure was underway it became necessary to substitute the 3 mm mini port (located on the right hypochondrium) for a 3.9 mm port to allow for the insertion of forceps with a sturdier grip, because 3 mm port would not enable us to fulfill this objective. Following this slight modification was able to displace the inferior, external face of the right lobe of the liver and unroofing the cyst without difficulty. The 5 mm instruments which were used for the procedure (the bipolar electro coagulation forceps, grasping forceps and scissors) were introduced via the umbilical port as well as via the accessory vaginal port depending on which afforded the best anatomical position or angle to accomplish the resection.
Despite the fact that our proposal is based on a limited casuistry (only 2 patients) which will need to be substantiated with further studies, we believe that lesions located on the anterior sub segments and the more peripheral sub segments of the liver (III, IVB, V, VI) can de effectively treated using the transvaginal approach assisted by mini laparoscopy and performed by surgeons with previous experience in hepatic and minimum access surgeries using rigid endoscopes.
Rigid endoscopes offer various advantages including the following: they are more maneuverable; easily positioned in the surgical area and their lens systems facilitate excellent visualization and luminosity. However, the lesions located in the sub-segments near to the diaphragmatic dome (II, IVA, VII, and VIII) present a greater degree of difficulty on account of convexity of the organ which acts as a natural barrier and impedes sufficient access to the lesions located there. It would be equally difficult to attempt an approach of any organ located in a non frontal position in relation to the abdominal orifice entrance, thus it is evident that in such instances flexible endoscopes would be more appropriate despite their limitations.
The transvaginal approach permits the usage of both rigid and flexible instruments, however, we are of the opinion that although the latter mentioned have yet to be perfected they can be effective, and we must weigh the pros and the cons that each would present when deciding which to use in a specific patient.
Transvaginal surgery assisted by mini laparoscopy can be converted into laparoscopic surgery in unforeseen circumstances by simply increasing the quantity and diameter of the ports in the abdominal wall. It can also be converted into open surgery if made necessary. It should be performed by surgeons with experience in laparoscopic and hepatic surgery.
Using the transvaginal approach assisted by mini laparoscopy, with the usage of rigid instruments it is possible to safely perform surgical treatments of simple, benign liver lesions located in peripheral segments of the liver, with better aesthetic results that can be achieved by traditional laparoscopic surgery.
